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DETAILED ACTION 

Comments | 
In view of applicant's remarks, the finality of the last office action has been dropped . A 
new office action is being provided containing new grounds of rejection. This action is made 
non-final. 

Claim Rejections - 35 USC §103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-6, 8-11, and 14-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bronson et al. (6,065,088) in view of Umeki et al. (5,928,354). 

Regarding Claim 1, Bronson et al. teaches a queuing system divided into two areas, an 
interrupt routing unit ("first queuing area") and the remaining queues ("second queuing area"). 
In this system, the second queuing area has the ability to receive data from the first queuing area 
through buses 137 and 139 (see Figure 3). The queuing system of Bronson et al. does not 
teach bypassing the first queuing area and sending commands directly to the second 
queuing area. Umeki et al. teaches a bypass logic described in Figure 5 A wherein the first 
queuing area (instruction queue 2) is bypassed when it is empty (see Column 4, lines 33-50). It 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
bypass the first queuing area of Bronson et al. as done by Umeki et al. since doing so improves 
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access reliability and speed (see Umeki, Column 4, lines 46-50; "reliability to access memory is 
improved"). 

Regarding Claims 8 and 20, Bronson et al. teaches a FIFO command queue 146 
receiving memory mapped input/output (MMIO) commands from a system bus control logic 
140. When the command queue is not empty, new data items are simply added to the top of the 
queue ("enqueuing") as older data items are de-queued and transferred to the normal priority 
queue via bus 147 ("enqueuing. . , dequeuing, . ."). Once an item is sitting in the normal priority 
queue 148, it will eventually be outputted through the I/O Bus Control logic 152 and I/O bus 102 
(see Figure 3, column 8, lines 33-41). In this instance, the normal priority queue acts as a buffer 
receiving the de-queued data items prior to the transmission. Bronson et al. does not teach 
forwarding the data items to a buffer when the queue is empty. Umeki et al. teaches a 
bypass logic described in Figure 5 A wherein the receiving queue (instruction queue 2) is 
bypassed when it is empty (see Column 4, lines 33-50). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to bypass the first queuing area of 
Bronson et al. as done by Umeki et al. since doing so improves access reliability and speed (see 
Umeki, Column 4, lines 46-50; "reliability to access memory is improved"). 

Regarding Claim 14, Bronson et al. discloses a system (Figure 3), which could be 
coupled to multiple processors via the system bus 100. Additionally, Bronson discloses a 
system bus control logic 140 acting as a request manager and receiving memory requests 
through system bus 100 which are meant to be processed by processors which will receive the 
commands via I/O bus 102 once the commands have gone through the entire queuing system. 
Bronson also discloses a multiplexor 144 ("arbiter") receiving memory commands through bus 
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141 ("input port"), where the memory commands originate from processors in a system beyond 
system bus 100; the multiplexor coupled to a command queue ("a queue corresponding...") 
implemented as a FIFO queue. The command queue is part of a queuing area comprising normal 
and high priority queues, these queues act as buffers of each other. Although Bronson et al. 
teaches a buffer or queue receiving memory requests dequeued from the queue, Bronson does 
not teach forwarding the data items directly to a buffer when the queue is empty. Umeki et 
al. teaches a bypass logic described in Figure 5A wherein the receiving queue (instruction queue 
2) is bypassed when it is empty (see Column 4, lines 33-50). It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to bypass the first queuing area of 
Bronson et al. as done by Umeki et al. since doing so improves access reliability and speed (see 
Umeki, Column 4, lines 46-50; "reliability to access memory is improved"). 

Regarding Claims 2, 9-10, and 21, Bronson et al. teaches the queuing to memory mapped 
input/output (MMIO) commands as well as memory interrupt commands. These commands 
affect the access of a memory, therefore, they can be considered to be a type of memory access 
command (Abstract and Figure 3). 

Regarding Claim 3, Bronson et al. teaches an interrupt routing unit 142 ("first queuing 
area") divided into two parallel queues, the EOI queue 136 and the INR, IRR queue 134 
("plurality of parallel sub-queues", Figure 3). 

Regarding Claims 4-5, 11, 15, and 17 Bronson et al. teaches a second queuing area which 
includes a normal priority queue 148 and a high priority queue 150 which act as independent 
buffers ("first buffer... second buffer"). In addition, Bronson et al. discloses an I/O bus control 
logic 1 52 ("encoding component"), which reads data from the priority queues, giving higher 
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priority to the high priority queue 150, and passes on the data read to the I/O Bus 102 (Figure 3, 
Column 8, lines 20-32). 

Regarding Claim 16, Bronson et al. teaches a queuing system with the ability to bypass 
the first queuing area by sending specific commands directly to the command queue in the 
second queuing area through bus 141 ("bypass logic"). When bypassing interrupt routing unit, 
specific commands are being sent that do not need to go through this first queuing area, and thus, 
the command queue in the second queuing area should be ready to accept the data that is being 
sent through bus 141. 

Regarding Claims 6, 13, and 18 since the I/O Bus control logic is a controller based 
mechanism, it is possible for it to be composed of a controller with the ability to read more than 
one data item per clock cycle (Figure 3 and Column 8, lines 20-32). 

Regarding Claim 19, Bronson et al. teaches a queuing system for access commands that 
could be used to arbiter commands from a plurality of local or remote sources or connected units, 
even in a networking environment, and therefore, could be part of a network router (Column 3, 
lines 34-44). 

3. Claims 22-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over Bronson et al. 
(6,065,088). 

Regarding Claim 22, Bronson et al. teaches the arbiter of figure 3, which arbiters access 
commands through the use of multiple queues. Each queue of the arbiter, specifically the 
command queue 146, queue items at the beginning of the queue ("first stage") and de-queue 
items at the end of the queue ("last stage") due to their FIFO structure. In addition, the arbiter of 
figure 3 includes a plurality of queuing areas, of which the second queuing area includes a 
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normal priority queue 148 and a high priority queue 150 which act as independent buffers ("first 
buffer... second buffer"). Bronson et al. also discloses an I/O bus control logic 152 ("arbitration 
logic"), which reads data from the priority queues, giving higher priority to the high priority 
queue 150, and passes on the data read to the I/O Bus 102 (Figure 3, Column 8, lines 20-32). 
Bronson does not teach the use of a multiplexor connected to multiple stages of a queue, 
outputting selected data items, and coupled to and controlled by the I/O bus control logic 152. It 
would have been obvious to one of ordinary skill in the art to add a multiplexor between buses 
149, 151 and the I/O control logic 152 since multiplexors are shown to be used in the selection of 
signals as in Figure 3, reference #144 and such a component would be useful in selecting signals 
from either bus 149 or bus 151 (Figure 3). In adding such multiplexor, it would be connected to 
the ends of two output queues, however, since in a queue each stage of the queue is connected to 
the next stage of the queue, essentially the multiplexor would be connected to all stages of the 
queues. 

Regarding Claim 23, Bronson et al. teaches a queuing system with the ability to bypass 
the first queuing area by sending specific commands directly to the command queue in the 
second queuing area through bus 141 ("bypass logic"). It is understood that when bypassing 
interrupt routing unit, specific commands are being sent that do not need to go through this first 
queuing area, and thus, the command queue in the second queuing area should be ready to accept 
the data that is being sent through bus 141. 

Regarding Claim 24, Bronson et al. teaches the queuing to memory mapped input/output 
(MMIO) commands as well as memory interrupt commands. It is understood that since these 
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commands affect the access of a memory, they can be considered to be a type of memory access 
command (Abstract and Figure 3). 

Regarding Claim 25, Bronson et al. discloses a queuing system in which the command 
queue is implemented as a FIFO queue (Column 8, lines 33-36). 

Allowable Subject Matter 

4. Claims 7 and 12 objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

Regarding Claim 7, the Prior Art of Record does not teach masking logic coupled to 
output buffers and configured to restore requests that were not read from the output buffers in 
combination with a queue system divided in to multiple queuing areas of which the second area 
contains two output priority buffers. 

Regarding Claim 12, the Prior Art of Record does not teach moving data from a second 
low priority buffer to a first high priority buffer when such high priority buffer is free to receive 
new items. Bronson et al. (6,065,088) teaches outputting data from the low priority output queue 
148 through bus 149 only when the high priority queue 150 has been emptied through bus 151. 
The data in the low priority queue 148 is never moved to the high priority queue 150 (Figure 3). 

Response to Arguments 

5. Applicant's arguments with respect to claims 1- 6, 8-11, and 13-21 have been considered but 
are moot in view of the new ground(s) of rejection. 

6. Applicant's arguments with respect to claims 22-25 been fully considered but they are not 
persuasive. 
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Applicant argues that although Bronson discloses a multiplexor, it is not configured as 
that of claim 22 and Bronson does not suggest modifying the multiplexor to connect different 
stages of the queue. Although Bronson does not teach the use of a multiplexor connected to 
multiple stages of a queue; it would have been obvious to one of ordinary skill in the art to add 
a multiplexor between buses 149, 151 and the I/O control logic 152 since multiplexors are shown 
by Bronson to be used in the selection of signals as in Figure 3, reference #144 and such a 
component would be useful in selecting signals from either bus 149 or bus 151 (Figure 3). 
Multiplexors are known to function in signal selection and Bronson teaches the use of a 
multiplexor to select signals in a queue system. Therefore, it would be possible to configure a 
multiplexor to select signals from the queue as explained above. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Midys Inoa whose telephone number is (571) 272-4207. The 
examiner can normally be reached on M-F 7:00am - 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mano Padmanabhan can be reached on (571) 272-4210. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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